The fused system formed in a heavy-ion collision breaks up immediately if the longitudinal energy per particle is greater than 2 MeV/A (c.m.). This result is derived using the classical theory of compression and rarefaction waves. The dependence of the result on the equation of state of nuclear matter is slight. There is some dependence on the range of the interaction.
To obtain a qualitative understanding of heavyion collisions at higher bombarding energies, it is desirable to delineate the conditions for the fused system of nuclear matter to break up immediately, and the conditions for the system to remain fused. On the experimental side, the phenomenon of deep inelastic scattering shows that rapid fission is extremely probable when the mass of the system is large enough, even when the bombarding energy is relatively low. On the theoretical side, numerical studies of one-dimensional dynamics's3 show that nuclear matter is not very strong: when the energy exceeds 2 MeV/nucleon, the fused system quickly splits apart. At first sight this breakup threshold seems low, since the most obvious controlling parameter is the equilibrium binding energy which has a value of 16 MeV/A. In this note we will show how this result arises from continuum mechanics.
Before proceeding, it is necessary to justify the application of continuum mechanics and one-dimensional models. It is always possible to define for a many body system the local density p(r), current j(r), and the stress tensor S,&. 
2)w (elastic). (4) In the two models, the stress in the x direction is given by
= 2 (elastic) (6) We now examine when a colliding system will break up. The most important continuum concept for discussion of breakup is the tensile strength of nuclear (6) A first guess for the breakup threshold is that it equals the critical energy for maximum stress. In fact the breakup takes place at lower energies; to see why we need to trace the history of the collision in more detail. There are three important stages in the course of the initial collision:
(1) After the nuclei make contact, a step-function wave of compression propagates in both directions from the point of contact to the back sides. The density in the compressed region p' approximately satisfies 
